The Middle East respiratory syndrome coronavirus (MERS−CoV) was first identified in the Kingdom of Saudi Arabia (KSA) in 2012 that accounts 80% of the global cases. On 10 ℎ of April 2016, Bahrain notified WHO of a first fatal case. Hence, as a public health research and practice, the authors sought to assess the knowledge and awareness of MERS-CoV in Bahrain. A cross-sectional, conveniently sampled study was carried out through face-to-face interviews using a structured Arabic questionnaire among 498 Bahraini adults. While, 95% had a travel history to KSA, around 50% had the knowledge and awareness of MERS CoV being a viral lethal disease and its associated symptoms. Stratifying by socio-demographics, the authors found that the levels of education, occupation, history of travel to KSA were significantly associated with the knowledge and awareness of MERS CoV (p < 0.05). On the preventive measures of MERS CoV, occupation and history of travel to KSA were significantly associated (p < 0.05). Considering the first notified case from Bahrain, proximity and travel history to KSA of 95% of the Bahrainis, the knowledge and awareness of MERS CoV is found to be inadequate. Therefore, the knowledge and awareness campaign on MERS CoV is pivotal as a good public health practice.
Introduction
The novel lineage C beta corona virus (Middle East respiratory syndrome coronavirus, or MERS−CoV) was first identified in the Kingdom of Saudi Arabia in 2012
1 . Although, current evidence suggests that insectivorous bats are likely to be the original source 2 , dromedary camels (Camelus dromedarius) are a natural host and likely source of human MERS-CoV infection that can cause fatal respiratory disease in humans 3 .
Notably, Arabian Peninsula, Pakistan and North, West, and East Africa harbor MERSCoV-infected camels, and camel trade promotes the movement of infected hosts 4, 5, 6 .
Despite, 80% of human MERS cases have been reported from Saudi Arabia, the disease has spread globally; 27 countries in four continents have reported cases of MERS and approximately 35% of reported MERS patients have died. By June 2018, 2229 cases of laboratory confirmed cases and 791 associated deaths were reported globally 7, 8 .
Of importance, the first MERS-CoV outbreak of 185 cases occurred in South Korea in 2015 from a single imported case from the Kingdom of Saudi Arabia, signaling the propensity to spread in new geographic locations. Due to delayed diagnosis of index patients, the reproductive number (R0) greatly exceeded 1 in the early stages of the outbreak 9, 10 . Recently, the global seasonal occurrence of MERS-CoV outbreak cases
were estimated with the available data between 2012 and 2017. It was found that the highest occurrences were found in the month of June, while the lowest was found in the month of January, further, seasonal variations were also observed 11 .
The Kingdom of Bahrain in the Arabian Gulf is made up of 33 islands with a population of 1.3 million, which includes Bahrainis (48%) and multi-ethnic expatriates (52%) 12 .
The 25-km causeway, launched in 1986, links Bahrain to the eastern region of the 
Research Methodology
A cross-sectional study using a convenience sampling approach by face-to-face interviews in the community of Bahrain was conducted by the fourth year students enrolled in Bachelor of Science in Nursing at the College of Health Sciences, University of Bahrain, Kingdom of Bahrain. The sample size was estimated using the following conservative parameters for prevalence: expected population proportion of 50%, 95%
confidence interval, and a 5% precision estimate on two sides of the true population The study had a standard approval from the institutional scientific research committee of the College of Health Sciences, University of Bahrain, Bahrain. Before gathering the data, the interviewer explained the study purpose to the participants and without persuasion informed consent was obtained. The participants' information was deidentified and kept confidential for ensuring protection of the data gathered during the study and thereafter. The data from the questionnaires were cleaned, coded, and entered in Excel (Microsoft, Redmond, WA, USA) and then exported to SPSS version 21
(SPSS Inc, Chicago, Illinois, USA) for statistical analysis. Twenty percent of the survey was randomly selected for a quality control check using random generated numbers 24 .
Findings
A survey was conducted in Bahrain to estimate the knowledge and awareness of MERS -CoV. There were 498 participants who completed the survey, of which, 57%
were males. Majority of the participants were between the age group of 20-39 years (67.5%) with a minimum qualification of university degree (45.4%). While 39.4% were employed, 47.2 % of the study participants hold student status (Table-1 ). Health status was summarized in Table 2 : chronic disease was reported among 13.8% of the individuals. We ranked the order of the chronic diseases with diabetic mellitus being first followed by the hypertension, asthma and others.
A total of 469 (94.2 %) of them have visited the Kingdom of Saudi Arabia in the past (Table-3 ); a major reason for having undertaken the travel was reported to be pilgrimage -326 (65.4%), followed by tourism, and less than 10% of them travel either for their higher studies and business. Merely, one fifth of the participants seek some travel health advice prior to their travel. Seeking the general physician's advice or browsing the internet was their major source of travel health advice; 14.6% of them protect themselves by taking travel associated vaccinations prior undertaking a pilgrimage. 
Discussion of Findings
This study on exploring the levels of knowledge and awareness on MERS -CoV in 
4-Methods of Prevention of MERS-CoV:
Wearing a face mask 314(63%) who were aware of MERS-CoV in Saudi Arabia and were more likely to receive travel associated vaccines 20 . More than half of the participants have heard of MERS-CoV but do not know the cause of the disease (60%). About half were able to respond on the organs of predilection to MERS-CoV. Al-Mohrej et al. 21 found that female participants, married participants, and participants aged >60 years were more aware about MERSCoV than other participants. Similarly, a cross-sectional survey on awareness of MERSCoV among the Saudi population was found to be generally good 22 . Our findings in
Bahrain reflect that the levels of awareness ( knowledge. We observed an equal proportion of participants (50%) in our study who were able to correctly classify the signs and symptoms except for vomiting, diarrhea, and joint and muscle pain and this was lower when compared to a study among the students community of a University in the Kingdom of Saudi Arabia, where, the majority (78.9%) of the respondents recognized the typical symptoms of MERS-CoV 27 .
Results from documented literatures suggest that many details of camel-to-human transmission are not clear, however, transmission from camels to human constitute the only confirmed zoonotic source for the human infection. Patients may be exposed to MERS-CoV by consumption of unpasteurized camel milk 28, 29 . Over 65% of the study participants significantly identified the mode of transmission of the diseases, and over 60% of them were able to classify the complications of MERS-CoV. We were puzzled to note that more than 50% of them were unable to classify the prevention strategy, as there are no vaccines to protect or antivirals available to treat the MERS-CoV. There was a lack of adequate knowledge in identifying the signs and the symptoms, transmission and prevention of MERS-CoV among the Bahraini community. The bivariate analysis (Table-6 ) has given us statistically significant associations between the education, occupation and previous travel history to the Kingdom of Saudi Arabia that has a significant value on the awareness and knowledge domains of MERS-CoV.
Our study is the foremost to assess the levels of Knowledge and Awareness in Bahrain on MERS-CoV, however, with a few limitations. First, the representativeness of the sample is unknown, as we adopted the convenient sampling method in the study. Second, considering the face-to-face interview method adopted in the study, interviewer bias could not be eliminated as an individual's style, expression and explanation may have affected the participant's response. Third, self-reported data is subject to recall bias.
Several important questions about MERS-CoV epidemiology, routes of transmission, pathogenesis, and treatment still remain unanswered. During mass gathering, good infectious disease surveillance and control measures are essential. Raising awareness about MERS-CoV among travelers to and from affected countries is good public health practice. In accordance, the Kingdom of Saudi Arabia periodically issues/updates health guidelines for the pilgrims and visitors 30 . Although, achieving community participation in awareness and knowledge of health issues has remained a challenge, following the guidelines issued by the health authorities would be helpful. The Bahraini community needs to be made aware to avoid direct contact with camels when travel to Kingdom of Saudi Arabia is undertaken. Infection-control practices in the hospitals have to be strengthened in the wake of an MERS-CoV case detected. Further, the health officials should highlight the seasonal occurrence of MERS-CoV outbreak 11 and take better preventive measures to minimize the incidence and burden of MERS-CoV.
Conclusion
Our study highlights the need for awareness and health education among the Bahrainis about MERS-CoV infection, transmission potential, avoid direct contact with camels when travel to Kingdom of Saudi Arabia is undertaken, management of infected individuals, especially elderly individuals with comorbidities, and preventive measures.
Infection-control practices in the hospitals have to be strengthened in the wake of an MERS-CoV case detected. Adopting guidelines issued by the health authorities would be helpful.
